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Structural Precast Concrete Repair 
Guidance Document 
Description 
The purpose of this guidance document is to provide the Michigan Department of Transportation (MDOT) 
with statewide consistency reviewing and approving structural precast (prestressed and non-prestressed) 
concrete repair submittals.  It provides internal guidance for the minimum acceptable procedures to 
ensure a durable repair that will preserve the integrity of the fabricated structural element.  MDOT uses a 
minimum 75-year bridge design life and any proposed repairs to the element should be consistent with the 
original design.  MDOT’s Structural Fabrication Unit is responsible for implementing the Department’s quality 
assurance program for structural elements required to be accepted based on “Fabrication Inspection” per 
MDOT’s Materials Quality Assurance Procedures (MQAP) manual and utilizes vendor inspectors to provide 
the shop inspection.  The fabricator is required to notify MDOT’s quality assurance inspector (QAI) prior to 
performing any approved repairs for the opportunity to perform verification inspection. 


 


Structural precast concrete elements may contain defects from the fabrication process or are often 
damaged during formwork removal or shipping and handling. The fabricator’s quality control inspector 
(QCI) is required to notify the MDOT QAI of all defects/damages that occur to the elements.  The 
fabricator is responsible for submitting a NCR with proposed corrective action (repair plan) to bring the 
element into conformance if it is to be considered for incorporation into the project.  MDOT will consider 
the corrective action and provide a response to the contractor in accordance with MDOT’s Structural 
Fabrication Nonconformance Reporting Process.  Submittal of a NCR does not guarantee approval since 
the defect/damage may have resulted in structural, durability, or aesthetic concerns that is not 
addressed by the repair plan.  Repairs are not permitted to be performed until after the NCR has been 
approved and the QAI has been notified in a timely manner when the repair will take place.  See MDOT’s 
Structural Fabrication Nonconformance Policy for more information on when nonconformances can be 
incorporated into the project and associated price reductions.  See MDOT’s Structural Fabrication 
Nonconformance Reporting Process for more information on what NCR’s are and how to submit them.  
Both of these documents can be found on the MDOT Structural Fabrication Unit website located inside 
the Structural Precast Concrete Fabrication Inspection Portfolio document. 


 


MDOT Standard Repair Procedures 
1. *Standard Structural Precast Concrete Repair Procedure #1: Air Hole 


2. Standard Structural Precast Concrete Repair Procedure #2: Minor Surface Defect 


3. Standard Structural Precast Concrete Repair Procedure #3: Major Surface Defect 



http://www.michigan.gov/mdot/0,4616,7-151-9623_26663_56139_56173-278981--,00.html%23struct_fab
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4. *Standard Structural Precast Concrete Repair Procedure #4: Hot-Dip Galvanize 


5. Standard Structural Precast Concrete Repair Procedure #5: Fiber Reinforced Polymer System 


6. *Standard Structural Precast Concrete Repair Procedure #6: Epoxy Repair 


7. Standard Structural Precast Concrete Repair Procedure #7: Epoxy Injection 


*Indicates standard structural precast concrete repair procedure that does not require submittal of a NCR for 
MDOT approval; however, the fabricator is required to follow these procedures and notify the QAI when the 
repairs will be performed so they have the opportunity to witness.  Fabricator must have copies of the standard 
repairs plans with them at all times. 


 


MDOT’s Structural Precast Concrete Specialist will consult with the Structural Fabrication Engineer and other 
technical resource areas when repair plans fall outside the scope of the above stated standard repair procedures.  
The following non-standard materials/procedures have been used in limited applications on past projects with 
success: 


1. BASF HB2 (formerly Thoroc) for overhead structural repairs and when latex repair mixtures can’t be bird-
mouthed into the formwork. 


2. BASF Emaco (#1) and Sika 123 Plust (#2) for non-structural applications when latex repair mixtures can’t 
be bird-mouthed into the formwork.  Note it is rare to have a non-structural repair application.  


3. Non-structural crack repair: Healer sealer is a good non-structural crack repair to effectively impede 
moisture intrusion and chloride penetration. 


4. Sealing exposed aggregate saw cuts: Healer sealer is a good product for sealing a saw cut edge.  Water 
repellent treatment would be the second best option.  Both products will be difficult to apply on a vertical 
surface.  


5. Coating exposed steel reinforcement: Aluminum mastic epoxy is a good coating system to coat exposed 
steel reinforcement. The epoxy must be from a manufacturer that is listed in MDOT’s MSG QPL (Section 
915: Coating Systems for Steel Structures).  The steel must be cleaned to SSPC SP 6 or better.  The 
manufacturer’s recommendations must be followed.  A minimum of two coats of the aluminum mastic 
epoxy (see manufacturer for recommended min/max DFT) should be applied with the proper cure time 
between coats.  An acceptable concrete repair material can then be placed over the coated steel 
reinforcement. 
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Appendix A – Air Hole 


 
Figure 1. Air holes greater than 3/4” in any direction and greater than 3/8” deep. 
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Appendix B – Minor Surface Defect 


 
Figure 2. Rubber gasket crease 
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Figure 3. Moderate honeycombing along MI 1800 girder.
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Figure 4. Moderate honeycombing at end of PCI beam. 
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Appendix C – Major Surface Defect 


 


Figure 5. Broken corner at end of PCI beam.  
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Figure 6. Spalled bottom corner at end of box beam. 
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Figure 7. Spalled bottom corner at end of box beam.  
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Standard Structural Precast Concrete 
Repair Procedure #1: Air Hole 
Description 
This structural precast concrete repair procedure is for patching air holes that exceed acceptable 
dimensional tolerances.  The repair plan is in accordance with subsections 406 and 708 of the 2012 
Michigan Department of Transportation Standard Specifications for Construction (MDOT SSC) as 
applicable. 


 


The Type R-2 mortar used for patching air holes must be selected from the following locations: 


• Cement: Approved Manufacturer or Test 
• White Cement: Visual inspection 
• Fine aggregate (2NS or 2MS): Prequalified Aggregate Source or Test 
• Air entrainment: Qualified Products List 


Procedure 
Below is the standard repair procedure for air holes: 


1. Immediately patch all air holes larger than 3/4 inch in any direction and greater than 3/8 inch deep 
with Type R-2  mortar after removing forms.  


2. Perform the following steps prior to patching air holes if they are not filled immediately after forms are 
removed: 


o Flush the area with minimum 3000 psi pressurized clean water.   


o Remove excess water from patch area by blasting with minimum 90 psi oil-free compressed air to 
produce a saturated surface dry condition immediately prior to application of mortar. 


 





		Description
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Standard Structural Precast Concrete 
Repair Procedure #2: Minor Surface Defect 
Description 
This structural precast concrete repair plan is for minor surface defects defined to have a patch depth of 
less than 1.5 inches.  This repair plan is in accordance with the following subsections of the 2012 Michigan 
Department of Transportation Standard Specifications for Construction (MDOT SCC): 


• 712.03.F.2 - Hand Chipping Concrete Other Than Deck Concrete; 
• 712.03.O - Mixing, Placing, Finishing, and Curing Concrete Patches; 
• 712.03.R - Cold Weather Limitations for Placing SFMC or LMC Overlay Mixtures; and 
• 712.03.S - Hot Weather Limitations for Placing Overlay Mixtures. 


 


The latex bonding agent and cement used for patching mixtures must be selected from an Approved 
Manufacturer in the MDOT Materials Source Guide (MSG).  The aggregate must be from a MDOT 
prequalified source or tested for acceptance. 


Procedure 
Below is the standard repair procedure for minor surface defect: 


1. Remove unsound or loose concrete with air hammers (15 pound class or smaller) or grinding. Saw-
cut areas requiring patching to an edge depth of at least ½ inch. Patch area must have vertical 
edges (normal to the surface) and re-entrant corners rounded with a minimum 1 inch radius. Ensure 
there are no voids or delaminated concrete by sounding.  Clean exposed areas by sandblasting 
to provide an anchor profile. 


2. Remove loose material from patch area by blasting with minimum 90 psi oil-free compressed air.  
Flush the area with minimum 3000 psi pressurized clean water.  Remove excess water from patch 
area by blasting with oil-free compressed air immediately prior to application of patching material. 


3. Drill galvanized or epoxy coated anchors into the repair area spaced 2-3 inches apart and use 
coated tie wire to create a floating mesh with spaces large enough for latex repair mixture to flow 
through. Provide at least 1 inch concrete clear cover over the anchors and tie wire.  Use extreme 
care not to damage mild reinforcing steel or prestressing strand. 


4. Patch the area with a F-L patching mixture in accordance to Table 703-1 (Structures Patching 
Mixtures) of the 2012 MDOT Standard Specifications for Construction.  Maintain a SSD (saturated 
surface dry) condition prior to placing patching mixture. Vibrate forms or use a tamping rod to 
consolidate the concrete patch.  
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5. Place a layer of wet burlap immediately over the finished concrete patch.  Burlap must be soaked 
in water for at least 12 hours prior to placing patching mixture.  Place a 4-mil thick layer of 
polyethylene film immediately over the burlap to protect the top surfaces from evaporation.  


6. Wet cure patches using burlap and polyethylene for 48 hours and allow concrete to air cure for an 
additional 48 hours. 


7. Air and concrete substrate temperatures must be at least 40o F and rising, but below 85oF.  The 
forecast air temperature during the curing period must be 35o F or higher. Use insulating blankets if 
the curing period forecasted (or actual) air temperature is below 45o F. 


 





		Description

		Procedure






 


STRUCTURAL FABRICATION UNIT 
V103015 


REPAIR PROCEDURE #3 
PAGE 1 of 2 


 


MICHIGAN DEPARTMENT OF TRANSPORTATION 


Standard Structural Precast Concrete 
Repair Procedure #3: Major Surface Defect 
Description 
This structural precast concrete repair plan is for major surface defects defined to have a minimum patch 
depth of 1.5 inches. This repair plan is in accordance with the following subsections of the 2012 Michigan 
Department of Transportation Standard Specifications for Construction (MDOT SSC): 


• 712.03.F.2 - Hand Chipping Concrete Other Than Deck Concrete; 
• 712.03.O - Mixing, Placing, Finishing, and Curing Concrete Patches; 
• 712.03.R - Cold Weather Limitations for Placing SFMC or LMC Overlay Mixtures; and 
• 712.03.S - Hot Weather Limitations for Placing Overlay Mixtures. 


 


The latex bonding agent and cement used for patching mixtures must be selected from an Approved 
Manufacturer in the MDOT Materials Source Guide (MSG).  The aggregate must be from a MDOT 
prequalified source or tested for acceptance. 


Procedure 
Below is the standard repair procedure for major surface defect: 


1. Remove unsound or loose concrete with air hammers (15 pound class or smaller) or grinding. Saw-
cut areas requiring patching to an edge depth of at least ½ inch. Patch area must have vertical 
edges (normal to the surface) and re-entrant corners rounded with a minimum 1 inch radius. Ensure 
there are no voids or delaminated concrete by sounding.  Clean exposed areas by sandblasting 
to provide an anchor profile. 


2. Do not damage any prestressing strand or mild steel reinforcement. If mild steel reinforcement is 
exposed, remove concrete to provide ¾ to 1 inch of clearance around the steel for anchoring. 


3. Remove loose material from patch area by blasting with minimum 90 psi oil-free compressed air.  
Flush the area with minimum 3000 psi pressurized clean water.  Remove excess water from patch 
area by blasting with oil-free compressed air immediately prior to application of patching material. 


4. Drill galvanized or epoxy coated anchors into the repair area spaced 2-3 inches apart and use 
coated tie wire to create a floating mesh with spaces large enough for latex repair mixture to flow 
through. Provide at least 3/4 inch concrete clear cover over the anchors and tie wire.  Use extreme 
care not to damage mild reinforcing steel or prestressing strand. 


5. Repair damaged epoxy coating in accordance with subsection 706.03.E.8 of the MDOT SSC. 


6. Patch the area with a C-L patching mixture in accordance to Table 703-1 (Structures Patching 
Mixtures) of the 2012 MDOT Standard Specifications for Construction.  Maintain a SSD (saturated 
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surface dry) condition prior to placing patching mixture. Vibrate forms or use a tamping rod to 
consolidate the concrete patch.  


7. Place a layer of wet burlap immediately over the finished concrete patch.  Burlap must be soaked 
in water for at least 12 hours prior to placing patching mixture.  Place a 4-mil thick layer of 
polyethylene film immediately over the burlap to protect the top surfaces from evaporation.  


8. Wet cure patches using burlap and polyethylene for 48 hours and allow concrete to air cure for an 
additional 48 hours. 


9. Air and concrete substrate temperatures must be at least 40o F and rising, but below 85oF.  The 
forecast air temperature during the curing period must be 35oF or higher. Use insulating blankets if 
the curing period forecasted (or actual) air temperature is below 45oF. 
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Standard Structural Precast Concrete 
Repair Procedure #4: Hot-Dip Galvanize 
Description 
The following plan is for the repair of hot-dip galvanized components and is in accordance with 
subsection 716.03.E of the 2012 Michigan Department of Transportation Standard Specifications for 
Construction (MDOT SSC) and ASTM A780-09. 


Procedure 
Below is the standard repair procedure for hot-dip galvanizing.  The fabricator must select a zinc-rich paint 
that meets ASTM A780 requirements and follow the following procedures:  


1. Prepare the damaged galvanized area in accordance with paint manufacturer’s instructions or as 
stated herein, whichever is stricter.  Surface preparation must extend into the undamaged 
galvanized coating to ensure a smooth reconditioned coating can be effected.  


2. Surfaces to be reconditioned with paints containing zinc dust shall be clean, dry, and free of oil, 
grease, preexisting paint, and corrosion by-products in accordance to SSPC-SP1 (Solvent Cleaning). 


3. Clean the surface to bare metal, in accordance with SSPC-SP10 (Near-White Blast Cleaning) or 
SSPC-SP11 (Power Tool Cleaning to Bare Metal). Use a grinder and wire wheel to grind burrs, fins, 
tears, slivers, irregularities, or sharp edges.  Sharp corners must be “broken” to ensure adequate 
edge dry film thickness.  


4. Use a clean cloth to remove any contaminant from the area being repaired. Oil free pressurized air 
(90 psi minimum) must be used to remove any dust or any other particles.  


5. If the area to be repaired includes welds, first remove all weld flux residue and weld spatter (of a 
size that cannot be removed by wire brushing or blast cleaning) by mechanical means such as 
chipping, grinding, or power scaling.  


6. Hand coat the area according to the paint manufacturer’s instructions or as stated herein, 
whichever is stricter.  


7. Allow adequate cure time before recoating or placing the repaired component into service in 
accordance with paint manufacturer’s product data sheet.  


8. Use a magnetic, electromagnetic, or eddy-current gage to measure dry film thickness in 
accordance with SSPC-PA2 (Measurement of Dry Paint Thickness with Magnetic Gages).  QC must 
calibrate the gage prior to each use.  The repaired area must have a coating thickness of 1.5 times 
the thickness or thickness equivalent specified or 5 mils, whichever is greater. Spot or area 
measurements, as applicable, must be taken in accordance with the SSPC– PA 2 (Required Number 
of Measurements for Conformance to a Thickness Specification).  Record thickness measurements 
for the job file on QC reports and provide to MDOT’s QAI.  
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Standard Structural Precast Concrete 
Repair Procedure #5: Fiber Reinforced 
Polymer System 
Description 
The following repair plan is for elements required to be reinforced with a fiber reinforced polymer (FRP) 
sheet and adhesive composite system due to surface defect, honeycombing, damage, etc. and would 
be used in conjunction with another MDOT standard structural precast concrete repair procedure or 
approved unique repair procedure.  This FRP repair plan is in accordance with the latest Michigan 
Department of Transportation Special Provision for Fiber Reinforced Polymer System for Prestressed 
Concrete Beam Repair (hereafter referred as FRP SP).  A MDOT approved FRP system from Table 1 of the 
FRP SP must be selected.  


Submit the following items for MDOT’s review and approval: 


1. FRP manufacturer’s product data sheet for the following: sheet, resin, and protective top coat; 
2. Concrete surface coating manufacturer’s product data sheet, federal color number, and swatch 


of the color proposed for coating.  The coating color must match the color of the beam unless the 
beam will be concrete surface coated, which would require the coating color to match the 
concrete surface coating.  


3. Manufacturer’s recommended installation procedures; 
4. Details of any construction device that may be attached to the structure during construction; 
5. Quality control inspector (QCI) information (at a minimum the full name, FRP training, and FRP work 


history) for individual responsible for inspection and fabricator acceptance of FRP sheet and 
adhesive composite system; and 


6. FRP manufacturer’s on-site technical representative trained in the application of FRP sheet and 
adhesive composite system installation on concrete substrate.  Representative must be physically 
on-site during startup of the FRP installation process to assist the fabricator and answer questions 
from the Department’s representative. 


Procedure 
Below is the standard repair procedure for the FRP sheet and adhesive composite system.  In general, the 
manufacturer’s recommended installation procedures must be followed.  In the event of a conflict, the 
more strict procedures must be adhered to:  


1. Verify latex repair patches have been wet cured for 48 hours and air cured for 48 hours prior to 
installation of FRP sheet and adhesive composite system. 


2. Grind all rough edges on latex repair patches smooth after they have completely cured.   


3. Remove concrete dust from surface by blasting with minimum 90 psi oil-free compressed air. 
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4. Verify environmental conditions (dew point, humidity, concrete moisture content, and concrete 
substrate temperature) are within the FRP SP prior to placing primer and FRP sheet.  Fabricator’s QCI 
must possess one of the following endorsements: 


a. National Association of Corrosion Engineers (NACE) – National Coating Inspector Training 
and certification Program Session I: Coating Inspection Training; 


b. SSPC-C1 Fundamentals of Protective Coatings for Industry for Industrial Structures; or 


c. National Highway Institute (NHI) – Bridge Coating Inspection Course. 


5. Apply the FRP primer and FRP sheet in accordance with the FRP SP.  


6. FRP sheet must extend past the patch area by at least 3 inches in all directions, but  extend across 
the entire bottom flange and up both sides of the web to the bottom of the top flange.   


7. FRP sheet must be placed with fiber orientation perpendicular (90 degrees) to the beam’s 
longitudinal axis. 


8. Allow at least 24 hours for initial resin to cure prior to performing direct adhesion testing in 
accordance with ASTM D7522. 


9. Completely cure the FRP sheet and adhesive composite system per the manufacturer’s 
recommendations before applying the protective top coat per the manufacturer’s 
recommendations. 


10. After curing, check entire FRP wrap for any delamination by acoustic tap inspection per the FRP SP.  


11. Use the project’s Special Provision for Concrete Surface Coating, if available, to coat the FRP system 
in accordance with the manufacturer’s product data sheet except as modified by subsection 716 
of the MDOT SSC.  If the project does not have concrete surface coating then a special provision 
will be provided.   
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Standard Structural Precast Concrete 
Repair Procedure #6: Epoxy Repair 
Description 
The following plan is for the repair of epoxy coated reinforcing steel and is in accordance with subsection 
706.03.E.8 of the 2012 Michigan Department of Transportation Standard Specifications for Construction 
(MDOT SSC) and AASHTO M 284.   


Procedure 
Below is the standard repair procedure for epoxy coating.  The fabricator must select a patching or repair 
material selected from the MDOT Qualified Products List (QPL) and follow the following procedures:  


1. Prepare the damaged areas by cleaning to remove surface contaminants in accordance with 
manufacturer’s instructions or as stated herein, whichever is stricter.   


2. Roughen the area requiring patching before applying patching material. 


3. Remove rust by dry blast cleaning or power tool cleaning immediately before applying patching 
material. 


4. Immediately treat bars in accordance with the manufacturer’s recommendations and before 
oxidation occurs. 


5. Overlap pathing material onto the original coating by 2 inches, or as recommended by the 
manufacturer. 


6. Provide at least 8 mils of dry film thickness on the patched areas. 


7. Bars with 5 percent or more damaged in a 12 inch bar length is considered to be severely damaged 
and will be rejected. 
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Standard Structural Precast Concrete 
Repair Procedure #7: Epoxy Injection 
Description 
The following plan is for the repair of concrete cracks using epoxy injection in accordance with subsection 
712.03.U of the 2012 Michigan Department of Transportation Standard Specifications for Construction 
(MDOT SSC). 


 


The epoxy resin used for injecting into the cracks must be selected from the Qualified Products List (QPL) in 
the MDOT Materials Source Guide (MSG). 


Procedure 
Below is the standard repair procedure for epoxy crack injection.  The fabricator must follow the following 
procedures or the manufacturer’s recommendations, whichever are more strict: 


1. Remove leaching deposits from cracks by abrasive blasting or wire brushing. 


2. Apply a temporary seal, with entry ports for adhesive, along the clean, dry crack without defacing 
the concrete surface.  Ensure the seal will contain the pumped adhesive. 


3. Space ports farther apart than the estimated crack depth and close enough to allow adhesive 
material to travel between ports. 


4. Flush the cracks with water by pressure washing through injection ports.  Wash out concrete laitance 
or contaminants in the crack.  Remove free water by blowing oil-free air (90 psi minimum) through 
the crack after flushing. 


5. Perform injection when the concrete and ambient air temperatures are above 50 degrees 
Fahrenheit. 


6. Begin injection at the lower entry port and continue until adhesive is visible at the port directly 
above, or next to the pumping port.  Stop injection and seal the port.  Transfer the injector from 
both sides of a cracked member to complete crack repair.  Prevent leakage of the adhesive from 
the crack after injection is complete. 


7. Cure adhesive at temperatures of at least 50 degrees Fahrenheit for the minimum cure time 
recommended by the manufacturer.  Remove the seal or grind flush with the concrete surface. 


8. Clean areas repaired by injection of surface contamination caused by injections. 
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